Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2003-139775 
(43)Date of publication of application : 14.05.2003 



(51)IntCI. 



G01N 33/543 
C09K 3/00 
G01N 5/02 
G01N 21/27 
G01N 21/64 
G01N 27/12 
G01N 27/22 



(21 Application number : 2002-200367 



(22)Date of filing : 0.9.07.2002 



(71) Applicant : SONY INTERNATL EUROP GMBH 

MAX PLANCK GES ZUR FOERDERUNG DER 
WISSENSCHAFTEN EV 

(72) Inventor : VOSSMEYER TOBIAS 

YASUDA AKIO 
MUELLEN KLAUS 
BAUER ROLAND E 



(30)Priority 

Priority number : 2001 01117463 



Priority date : 19.07.2001 Priority country : EP 



(54) CHEMICAL SENSOR, METHOD OF MANUFACTURING CHEMICAL SENSOR, AND METHOD OF DETECTING SPECIMEN 

(57)Abstract 

PROBLEM TO BE SOLVED: To selectively and highly sensitively detect an 
objective specimen. 

SOLUTION: A layer of a nano-sized particulate 10 and a layer of a dendrimer 
molecule 1 1 are formed alternatingly the layer by the layer to constitute a 
composite film 8 on a substrate 6. A linker unit is coupled therein to a surface of 
the nano-sized particulate 10 to couple the nano-sized particulate 10 to the 
dendrimer molecule 1 1 each other. A comb-shaped electrode 7 is provided on 
the substrate 6, and specimen vapor is detected by measuring a change of a 
physical characteristic of the composite film 8 when exposed to the specimen 
vapor. 
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itic Molecules: Concepts, Synthesis, Perspetives" , 
VCH, 1996, Weinheim, Germany 

itc i~ ytfr/Ts F y ^&&W&<DftW£&V&& 
IK [io]^ci Btt $ nt i >s . 

[2] R.M. Crooks, B.I. Lemon III, L.Sun, I.K.Yeung, 
M.Zhao, Top. Curr. Chem. 2001, 212, 81-135 
[3] M.Zhao, L.Sun, R.M. Crooks, 3. Am. Chem. Soc. 1 
998, 120 , 4877-4873 

[4] K.Sooklal, L.H.Hanus, H.J.Ploehn, C. 3. Murphy, 20 
Adv. Mater. 1998, 10,1083-1087 

[5] G.Bar, S.Rubin, R.W.Cutts, T.N.Taylor, T.A.3.Z 
awodzinski , Langnuir 1996, 12, 1172-1179 
[6] R.M. Crooks, M.Zhao, L.Sun, V.Chechik, I.K.Yeun 
q, Acc. Chem. Res. 2001, 34, 181-190 
[7] M.E.Garcia, L.A.Baker, R.M. Crooks , Anal. Chem. 
1999, 71, 256-258 

[8] V.Chechik, R.M. Crooks, Langnuir 1999, 15, 6364 
-6369 

[9] K.Esumi, A.Suzuki, N.Aihara, K.Usui, K.Toriqo 30 
e, Lanqmuir 1998, 14, 3157-3159 
[10] EfcM3ti^0928S13-*§- 

jmtckvt 5{t*-fe tern* 5 c t &~c * jar. 

[ 0 0 5 4 ] f r > F y ^tt, «T©»ffiXtt«tt<Dd>a 

a) x> F y vCCcfc^r-fe>1fa^?Li4*^rSJ:5 40 
Kite 4 fcft , -fe >1f JRCcfe w 4 ttft<Z)K D 

m& C t cc J: 0 -fe>1f S8KcWBS?tt*«fflf-r 4 C 
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c) «^8©{»fiSf«B!8U, -€-*Uc<fctK ^> 

d) r^Fy^c^D, m^m% *^*i2> 

[0 0 5 51 HT, COi^&fvFyv^i*!! 

4cotc«flar 4 c t #-c* 4 ^> f y ^©wsaBS©— 

W*H1 (A) oc^r. HI (A) tc^Tcfc^K:. #^ 

f y ^cD^3t«, *^a*»flE-r 

[0 0 5 7 ] ir> F y vO«iSCDtti^fCtt=JT 1 &WtE 
TS. C<D«t» 4 37Ht 1. 3, 5S»7*^l/ 

[0 0 5 8 ] ttte. HW»6C=iT«, «*&«©7-A 

«:tnci*r?5o w^i i. * -;us 

«ott)J:<, M^tf, 1. 3, 5, fi&:7* 

^Hf03OO7-A^W1*l,37r*r>t^J;^o 

-AH1*^37W-ptfcJ;Oo 
[0 0 5 9 ] 37 KD&T — ACCte, F 
2©»1ce>^*;I/3&S3B^ot:*5D. ftMOilOi-v F 

tr». 

[0 0 6 0 ] J£TF©^ l CC, ^> F y VCD37 l SEfilR 
5ilU^^7 r Z*ffiJ&?&<Dfc%mt&zLZ-"J F<D«* 

^ffllitf> F y V(D3T l&D^OiSl/^^ ? r 2 

aw . 

[0 0 6 l ] 

[an 
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* — C — * 

I 

* 



C8) 
*=c — * 

I 

- * 
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* ! 



-c— « 

I 

* 



*— p — * 



*— C=C— * *— CH-* 



* — s — s — * * — s — * 



* — s — * 




* — s — o — * 



*— 0—5— O— * 



-o— * 



>f^i, ^rne (n v s, o) frhtezm^m 
\t&m * * * > tmw h ©kjb^s c t &v * 

£<, ^K*^*><bL/Tjffa3&©». Ms 2 + % 

Ca 2 + , Rb 2 + m<Dm%L&m. Mn 2 + , C 
o 2 + , Ru 2 \ Fe 2 + ,Fe 3 + ,Cu 2 + 1 A 
g + , Zn 2 \ Cd 2 \ Hg 2 + , C r 3 + , Pt 
2 + , Au 3 + , Pd 2 + m>m»&Ms Ce 3 + , E 

2 % CO, NH 3 , SO,, NO, ^CD^i*iilJRK]«: 

£ (G.R.Newkome, E.He, C.N.Moorefield, Chem. Rev. 
1999 , 99,1689-1746) 0 &tc % J7**>±<D*EKitFB$H 

m*)iM.L3-~»j F2*BffrffcLTfcJ:l>. ^ 



[0 0 6 4] > K y v'CD^i^ h 2J£LL<D 



[0 06 51 11 (A) VIZ, 37 1*^Mi^W^ 
T, ftOilL:*-? h 2©S'*Jl'#30#ftt,Tt,»5. 
Wc^ot, CCM^Fl/^tt. J£3tftft(G-3) 7 s 

fc»11ftft^*6l6f^W*ly^. fete. ««c*ff*UC» 

[0 06 6 ] ±2UfcJ:5K:, H 1 (A) tC^TS^O 
iIL<;i^ F2«, 2o©7~Afc#iKUT</»S©r, 
ft 0 Si U ^- * F 2 <D&*s x ;!/«: <£ o r f^tiffiR* 2 {g 
tc&& 0 l/c^ot, FU^«DB«:te»S*»SB» 
S2 4 (=3 (37) X2 x2 
x;l/) x2 (S3->x;l/) ) r&£ 0 
[0'06 7 ]ftfe, SlCC^b/ccfc^K:, 3oai© 
40 7-ACC$>i8UTt,>5:z- ? FfcftfliMU:*-* h2i 

ur^vFy^flKfiicfli^sciJWBitfrc**. 

<JWf5SSr«, 3o©7-A{C#i£^4ft9Ml^-* F 
2?:ffll^ti^t^W HI (A) tC^TJ:5&2 
0<D7-A*C#iKT£ft9iIb:x~* h24fflliSC<fc 

[0 0 6 8] ic^r, S*<Mb^KX(£^uJM^ 

<fcoTft?)iiU:x~* F2^tS^tT4CiT\ 

rflEJBTS. W*.K. ±5^L/c^lC7)«?7J(D2tfOC^T 
50 SfcJ\ ^^T^jrTcfc^K:, il>a<it>3«**TS/c 
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CO 0 6 9 ] H«K«^<Wb*«Xa:^ciJltT' 

[0070]*Jt, *0aia-?F2©«lB, US* 
? Ft*r?rt>7i/t^t*9TfeJ:^ y F 
-C*£.a— ? F & % iSaWmtZ) s p '&f$j£MMl L 

wcctoEBasac^BBEstiT^a. cct, s P 2 

xJl/CD^M^CD^>4 <ife40 %\t % s p S^^RiDR 
[0 0 7 1 ] fcfc, s p 3 iBflEJWWWMtt^-y 




[0 0 7 8] X'*— tf-jzr.? F 3tt, 4>tt< ££>3o(D 
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tci-ory^* F«Jfi**Js6UT*>J:c*. 
[0 0 7 2 ] — ? ]s*f*y?)l>~C$>2>3-~ v F » v ii 

[0 07 3 ] 7 U*^^JU^<D»^fl!>*ft#©K9a* 

[0 0 7 4] *HJ6CD^«T?« V 7 U+V^ftiKOil 
h 25tf»J 2?? F&|£>JiH/:x-? F2<DH4a 

[ 0 0 7 5 ] H 1 (A) fcffk^m&CDftMfrbftmiCfo 

6>#35p£<fc5K\ 2 4ffl©»tttD*h-€ s ncc^^— 

F3^UTl^ 0 C*i F 3 
tt, *S9iIU:x~* F 20«^W2^*Jl/«cy >#-:x~ 
7 F4*IS£-rS««*#UTlr»5. 
[0 0 7 6 ] f=> F y v<DX^-1f :x- > F 3 &¥&dtt 

&(Dbcm^bti2>3-~v F<DW*eiT©*2Ki*'r. a 

[0077] 
[»2] 




* — N— N — * »— N— * 




*- — c — * * — s — s — * 



50 T«jaSti*. ccDJ^ft*'*--^-? F 3 
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[0 0 79] asfc, *Htt(W^JBTtt, 7 

[0080] ftte, *s<-V3-~y F 3^#S^f>* 



*— S— 5— * 



10 



* — S — * * — 5 — * 
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[0 0 8 1] J***— ifzir.* F 3U:, <r> F y^*-fe> 

f 4 is , siaatac;/xw:*«^«»cc <fc o jibst 

[0 0 8 2 ] S3K, F4*JBJSTS© 

[0 0 8 3] 
[*3] 

1 -o—* 



*— NC 



-< 



* — 0 — * 



Pi 

* — c — * 



* — 'J— o— * * — H — n — * * — s;+ 



* — N — C — S — * * — Si— 0 — * * — C=C — * * — CM 
H 1 H H 

V 



[00 84] si 3 <<c^-?^~ v f omrimx. *stc7k 

[0 0 85] iC5*C, r > F '/ vj^-Ott^tt, >f * 
- J * >m#1&i8&<D J: 5 &H*(WS*«: J: o r *> 
^/^^-;v*o#Jl- i ;^>FM£^) tcJ:or^fe 

[00 8 6] ^UT, rj>^-a-^h4«, f>F l J 

[0 0 87] fl&(DiflE»<fcis-&Lr^tt^si4y> 

[0 0 8 8] CC-C, FU vcolt3§, «f(C, JSOil 

F4<D»jfitt, ^y^> (Gly) , T 

(A 1 a) , Ay> (Va 1) , (Le 



30 u) . -fVP>fV> (lie), (Me 
t), 7'D'JXPro), 7^^77^> (Ph 
eK Fy7'f7 7 > (Tr p) . -b 'J > (Se r) , 
Xl/t^> (Thr) , (Cys), ^n-> 

> (Tyr ) v 7X^7=f> (A s n ) , 
(Gin) , 7XA7f>M (Asp) , 5>K 
(G 1 u) % »; i/> (Lys) . TiV=1f-> (A r 
g) , tX^> (His) f©7^E 
F\ **U**F*«J£TS* W*.tfVF5/ 

[0 0 8 9 ] 7 s >Fy^«JS*^"rs4^(Daas^ 

~* F©^HWS2a©«tBS%Hl (B) fcS*-*". 
tta71^*D, 37 KDjafflCCttlftOalL/^- ? F 2 
(DVx;l-^«c<ifclo*^ e ^OilL/J--^ F2CD 
S/^uo^t, x^--9*a^ F3<D^x;W$,o, 
CCD^x;l/^-r> F y WWKfc U y F4<D 

[0 0 9 0 ] ft**, tftOilb:*-? F 2<D^>*JU«, 
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[0 09 1] a^iEU^^ F2«. Si@±^, 

"C*S. X^-tar. ? h 3 <b V >^7-^- F 4 <b© 10 
^S»T6<, a^ilL^^ r2H±©*S^*»D 
iMb^ ? r 2 iX^-t^ v F4 fePltt 

[0 09 2] =17 1 OT-A»CJ:^t v r r > F y v<£ 
Ml (C) Cc^TiSK:, frfe dOe > F 5 

Sn^.^iC, Fy-v^tHfiW (convergent) T 7' 

RCf/Xtt«DiSU^iy K JV^-lfa- ? hSCf/ 20 
Xtty>*-«? rO*S®W#S«S, -fe^OOFffCC 

[0 0 9 3] JUflWttf*:/ F 'J ^^<D«ig£^ 2 te^c 
-r o B2CC7**rfliii<D:a7 1«, r F 77^^y^?> 
-C*?K CtUC4"OCD2, 3, 4, 5-fh77xr.;b 

-f h ^7 FCC«, $6tC2ocD7* 

F^?x~;l/^>-fe?>JL-? h^Ott^o L/c** 
oT. c©«36«, f^ttttrV FV-^C**. 
[0 0 9 4] 9\-ffl<D&rh77 ^-jU^yVlsziL^y h 30 
Cctt, xxf iVIap^i:^ 2o©^^ ( y a^H) 

3£*sx^— F3©^*;b*»^Rb, r r > F y v 
^®cd^x;U^ -f F'BtBUjPy h4co->^ 

^*atj3Er4. Nuzzo6^ori^<t5^, v>7s>\,7 

1*5 (T.G.Nuzzo, D.L.Allara, J. Am. Chem. Soc. 198 
3, 105, 4481-4483) „ Uc^ot, CCDcfcSttf^F 

r-^5o 40 

[0 0 9 5 ] H2(D<fc53fe*y 7xr.u>©=iT«JS 

\mm f-c*?k saws**: ct o it^em * 

[0 0 9 6] £/e, f*> Fy^<D#y 7 *~U>««tt 
v(7)xxf;b^^^fa^ F 3£*fr£-r&<Dfc: 
[0 0 9 7 ] COMBMctt^V F "J v^6tt5i2>1fW*4 

■Uktt^cc#ur<totiBluktt*«*cc^5^ so 
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mi. s:*f[i2]«:iBi8snrc^5. 

[11] F.Morpenroth, C.Kubel , K.Mullen, J. Mater. C 
hem. 1997, 7,1207-1211 

[12] U.M.Wiesler, A.J.Berresheim, F.Morqenroth , 
G.Lieser, K.Mullen, Macromolecules 2001, 34, 1S7-1 
99 

/XB 'J >*-a- 7 h 4 Sttfflf 5 C t t>r* S. C 

[0 09 8] Sfc S2CC^*r*r>Fy ?0[)37nt 

S-C<bfer#5. C©cfc5&:a7£m>fcW*l23K:^ 
To H3«:^-rJ:5tc, *89JMU:x~? F, fr:x 
~? hRCJfy >^7-^—^ h^o^rtt ^2cD-r>F 

[0 0 9 9 ] *^<DJ[«(C*»5ft*^>*K:tfra-r 
^Ci^t^r^f> Fyv©fl&(DW s 6ria4CCS%T - CCD 
f>Fyv^tCO^TB, Hawker^&CiloTl&BJ^ft 
TC*& (C.J. Hawker, K.L.Wboley, M. J.Frechet, J. Ch 
em. Soc. PerkinTran. I 1393, 1287-1297) „ 

[0100] C(D:r> FV v«>i»*tta>ftaB«jS*Wb 
ri>5#, F»frfctt*«*t*(Dfl*H 
^Utt^o 371« k 4, 4' 

[0101] F 21*. 3, 5- t 

iMffi^ut, #yx-^^w^f-«jt*»SE-r 

£ 0 a*s, C©7*>Fyvtt, 4ffl©|*9iEU:i~* f 
[0 10 2] t/c, v F 3l£, -=c>^;l/^t 

U&mm^<D~e, H2CC^U/c#y r?x^b>^J: . 

[0103] cct, ia4cc7S*rf r > f»;v» % ^jrs 

[0 10 4] S/c, 

■fe > If <DS^*mcDffe CDI^^ 6c i*8*5C4t>t» 
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[0105] g/t, TtTSSOStarburst (g^fSS) PA 
MAM (^'i7$ F T S > ) -r> F y (Oendritech 
inc.S83t) iLTJ:<»l6nTC^eitt^7Kffi7 =c >FU 

[0 1 0 6 ] [35&C^T*iit^ m2-ffift7 :r >KW^ 

att^BORSftt?*!), 4*<DT~A£Wl/TO 

® CD ] )Zst? — y F F2cr>?fSP 
-:z-7 h 4 i: It Ilffll^ C i^Tt 5 7 ^S, 

[0108] S/c, H6CC^TDAB-AM- 16#'J 
7*Dt»^> ^^t^T 5 >t : > F V vfcrpjRS 
tvt^£ (Sigma-Aldrichat) . Cft«, #U^PfcTl/ 
W 5>:r>F 'J7XI4PP I f>F«Jvil?«ti4. 

coia<D37i[j, i, s-jzxDmmw 

WLrc^ D i*3Il^- * F 2$*, T ^ yy'x2\z)V^ 

sr F 2^3^>x;UMbtt^<DT, ^3-Bft^> 
F'JvtftS. CCDfijT'^, |g?)iIL:x^* F2 

©7^/i^'J>^-^^F4<!:^^ cn^WS 

iessn&^o u^u, *I7 s ^a^^rffeco 

[0 10 9] tCit, ±^L//c<fc^0C, A4H£Rft£ 

^oc^> f y v©rt««jfi<zMt^wtt«fe* 

K>; vcDtBJftiurtt, ^x-juKXfcttfy?*-^ 

/Xtt x r- <fc 0 EC > fc»£ un^ 0 c © 
cfc^&f^FV vte. fck«ft U ^ ? FT^@r?ftSIHc^I 

[oiio] mmmz&ft? zwc^y-tm 
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MAMf> Fy vwpp 1 7 s > Fwr*5. cne> 
©f>F';*7»m 5*>Fu^oiaft an 

&muz>co-e, 7 sr >Fyv^M'T5ciT?{t^-fe>it 

10 [0111] PAMAMf>F'JvMTP I f*>Fy 
^fl^ 0 Hti"fe\ 7$ FI*7 5>Sil^fcI 

ttrnwaswriflusris. ceo*** cne^f^ 
py*\ wccx^Fu-fe^jfiurffffl-rsci^tt 

&StK14T 5 FM^/cPAMAMf> F 'Jvft S 

ffiH*tt*#K:SEtr s a»?tt**tr ^ -fe > * *ff »r « 
20 ^c-fe>-tm, 7ryf^wi-^^ 4 Rfttfetwc 

[0 1 1 2 ] £/c, P AMAMf> F '^SWP I 7 s 
>Fy^O{Hjnfe, tWA«, Ag + , Au 3 + , Pt 

2 + , Pd 2 + , cu 2 + *$w£m* 

fcio. coi^&^Fy^strs^xjr, 

«iSPAMAMl^CdS^7^^SfMSt4C <fc 
30 Lfc^ot, ^ttT-tt* H2>*91S#0{&<D 

[0 1 1 3 ] ^Fy^CciS^^^fOHJE^ ^ 
^fi^DSMtctettSf^ F y -7©g^cJ:ottfbn 

#*5fc&>, PAMAMf>F»J7H iHI (Mi 

±«cjwg**jatr*. s etc. weiis&^c 

40 ogBIB^WICC^ns^Stt&BRK:. PPIr> F x ) 
7&i>TAMAMf > F y v©» 1 ®T 5 /Mffil^ 
Li^t$^> (M.Wells, R.M. Crooks, J. Am. Chem. So 
c. 1996, 118, 3988-3989) . 

[0 1 1 4] PP I -r> F 'j7MPAMAMf>F y 

issa*i* v nz t ut^ i ^sr s ^itc^-r 
[0115] *fc % cn^ffj^ur. f r > Fy^*m> 
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as-cs-s. cnw, w*-\t. r s Fierce j: oawac^ 

-^iJ-jx^ ? b^/rbT, C<D<fc 5&y h 

[0116] SSO^t-^Sti^^CPAMAM 
r> F U ^^rW^trtStD^i^TW, Chechia 
&e<£-?T7n3tlTl>£ (V.Chechik et al . , Lanqmuir 1 
999,15 , 6364-6369)^6 «' 

[0117] cn«^<D«3kl^LfcffeCD^SCCOl> 10 

tf, 5S»CCr5-/*Tttfe<*M3SS:W"rSPAMAM 
^FU^feWmnlffit?**. COf^F^tt, PA 
MAM- OH (Siqma-Aldrichtt) £f*3ft& 0 CCD 
ffc, 7^^^;l/^+V;UScDPAMAMf r > FU vfeTS 

[0118] cne>©PAMAMr> F'Jvtt^t, 1* 

eeca» § hfc^> f y y ^«**m*fwr £ 
cDT^^a, t Fn*^uaacf*^#*^m», a 

[O119]C0J:^ tt^ F y v«-&ttS«, fl-^ 

[0120] CCt't -/tt^F-tt. < i 1 &7C©g 
3*s^^^-h*a*.*«jttf 1 00 OnmaT, »* 
L < tt, 1 0 0 n m jyTte^JGB 3 ftfclM^tttttt"*?* 30 

^) , «BtttXl«ftt (2^saWIK©«^) , S'-Ftt 
(1^5cWH©»&> it*. 3^jou$iM(D^^a^(D 

0. 8— 1 0 0 nm©1f-YXr*S3^7cft(IISCO^ytS[ 
[0121] Httfic, ^IHF-W:. «ftB*f»^5a:S 

y # > F HJEHRtf /OUMWBJBl:*- -> &^R£$^f# 

coj^fcfWtttt, Si^WiJ;<a^T so 
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[0122] ^^te : ?-fe>'!tS»OM^C»ffl^ 
^IS«^'Au\ As, Pt, Pd, Cu, Co, Ni, 
Cr, Mo, Zr, Nb t MFefTM c C 

tt&m-r z> e i 4> pj^-c4>*o • 

[0 1.2 3]*fc, ^ift^tt* CdS, 
CdSe, CdTe, ZnO, ZnS, ZnS'e : Zn 
Te, Hg-S, HgSe, HgTef©I I/VIg* 
*Sf$, G a A s v I n A s I n P^<D I I I /Vi£^S 
ft. Pb S, Cd 3 P 2 , Ti0 2 , V 2 O s , SnO 

i&zfm<Dm&&mm<mm<Dmm#, cds/cds 

e, Cd S e/Zn Sf037Ax;HM^Cft 
fcf. As, Sb, Al, B, P, In, LnX«ifi 

[012413 e>K, ^JS, 

as^b'tt* t yfi^i u tttfflts c t trs a. m 

mtntOX\t % S i O z , A 1 2 O s , MgOW 
[0125] S/c, iitt^^f^Ittfi^^ 

6 asmttx ^ ^ ^l-t- ^ f# s c i pjtgr^, 

[0126]f>FV vtt^WCc^WSca^tt*^ 

vif> F y vi*ffi^fo-i±sc<fcfeoJfiBtr*4. c 
F y v/tJ< y v^^cDSSS&co^Tii, >^T© 
[i3]^c;5:« [i4]^6cea« shti^s. 

[13] M.Zhao, Y.Liu, R.M. Crooks, D . E . Berqbrei ter , 
3. Am. Chem. Soc. 1999,121, 923-930 
[14] mi££fflt&9858970^J*>? V v b 

[0127] ^/c, ^a»*tt^y voffiowec-^^r 
e:, «To^[i5]tciBtg3nri^o 

[15] G.Hadziioannou, P.F.van Hutten CEds.): "Semic 
onductinq Fblymers - Chemistry, Physics and Enqine 
erinq", Wiley-VCH, Weinheim, Germany 
CCD cfc 5 «t-fe>1f«ft«. f r > F U v(D*4BWffi**± 

o, skit *c£#-c*£. coawccifaft^Fy 
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F U ^Ste* y v ©JKfiHrff 5 ©«:©iEo 0 
[0 12 81 CCt, ■fe^lf^iL.r^ym^-M^* 

wiis^ui 8 mm s *rote o . c n*5*is^ffi 7 
-r-*>„ c©{t^-fe>-9-c«, sn© y - f 9 iciEntiiL* 

1 0 F 'J l 1 tcj; riffiSJ^U 
[0129] C © <fc 5 ft* ^te^ 2 

n&. Hz>i7-©^mi4£/B^T^u£i-T5t§£, itfft© 

[0L30]*2K, :rv&^tt> f r > F 'J vfl-^fcjg 
©3t^PiU-rJEA^Ci355-C#-S>„ CO^^&^v 

f? y-y^©r^c^?is)^^:L. cnw 

[0131] ^>1f§£g£ffl^TBfTS©l£#£^tfit-£ 

o, nh 3 , no,, so, m>fmtm>tiE.ftm i & 

[0 132] ±$Lfc{fc^r>1r(Cfol,vt\ 

y- ^imsi*. y- ^tt^f i t i > f y 4 *aniw«: 

[16] D.Bethell, M.Brust, D. J.Schiffrin, C.Kiely, 
J. Electroanal . Chem. 1996, 409, 137-143 
[17] M.Brust, D.Bethell, C.J.Kiely, D. J.Schi ffrin, 
Lanqmuir 1998, 14, 5424-5429 

[18] H^5§096/O7487#^O7U5» rftteS^CW:. 
a ) S^^'Sfi'ftU-CSS^Mic y #> FS&sSW** 

b) m&itLtcmmm.mi.ici- sn^romz: 



4) #H 2003-139775 

26 

Xf^t, c) i- s^mMc^ F »; -*5HF-**Sl 
t\ d) S6&S:f-yffe?JBeJgatb-C. C<Di-s%Ll- 

*rf r > f y v^-f-^b-r^ i ©n©y-^&^<t^r 

S^f^i, e) y-yet^6^^|i]®-fe>-y-K^ff 
F.n^$Wf ■jT'cJSM) 5;l»)itXf ^'i 

[0 13 3] cc-c, y-v«t^-©itair>Fy 

^jsa*f# e> ft& $ tm k> si s n & . 
[o 1 3 4] i-sm+tT^vv-vft^tcDMmte. m 

* ©Office J: o-ctf^ c<t^f# > {*Rtf. SfaS&iSJi 
*ffli»te^ /fi^SXtJfv F y ^^f^ffioiSSX 

y#> FB^^8mm®ittrtm>6ft 

20 [0 135] |J**> FXttf> F y v^F-©i&^«, y 
tf> FSStStEK <fc 9 frbftS. e©<fc 5 ft^SEf 
tt. £5£«c y F© — gp^7 s > F y vS-^tcJ: rjJESH 

tf> F». ^;*-;i'Wt&{fcf s > F y v^tciO^K 

[0136] S«©Wti{t«. F 

[0137] ^c*J, •fe>-9-«ifef«aT4IR«:B. fc>tf 

30 m©^m*5^> f y v^kj; o^fiSsn-5<fc ^ fcJta 

T-5©^i?^U^. 

[0138] KT. &9m<D&mu:l8WZ4t¥-te>-V-* 

mmirzumc^x. s^KSiiTs. 

[0139] tt»{C^-/|4 : F<Ofat*tT9. AftS^K 
(Leff et al., Lanqmuir 1996, 12, 4723-4730) 

[0140] 5t-T7K2 OmKCAuCl, S160mg 
40 An-cm2«:m^Ofc?§^K:^L/r. hJH>2 0ml 
tcf F^^^5 1 -'VT> c &-=-f A^P7-f F6 3 9mg^r 

4. fiBfUfcig^jffiSEK: KfS/A'T 5 > 1 1 7 

8mgi rA<x>3 0 m 1 %1X\*.Z>. 
[0 14 1] C©i8iR*»l»J:<B8¥0&#&. *1 5 
ElKNaBH, 2 2 1 m & * A*irfflll#IEllg Ufcjg* 

[0142] *©a, ws*frTt?— Katfofca. w 

50 tS+B?r^lOTi^y-JU4 0m 1 rl-^^fS* 
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- 1 8 C C(D^»T?— HSfft.8. 
[01431-eit, 7MP»I (?LSO. 45^m) 

t>T#SWfm*ff5. CCT^attfttH* (1) 
-Jl/ (fi4 0ml) ©aSM, ( 2 ) *£8U*"C— ?fe&#, 
(3) l^lXBilKJ:«tf[m(D»l. il^3 

[0 144] COJ:^Cl>t v 4o©77^^3>^S 

en; cco^6 2#s©^^^->3>*^Lr{b^ io 

[0145] 2#g(D77^'>3>^TEM (Transver 
se ElecroMaqnetic) ^tFfT&i, Slgfrit* *SH 
JTC*tK 9nnu WM&l. 2nmtl> 

TEM«a»3fK*EI8K:^-r. * 

9 fc^-r a 

[0 14 6] T^^^^-^BJ^^^^tt^tth® 
[0 147] .JSUTKtSTJ:^ 7^IM 

[0 14 81^ sjOJ 7 F y v 

[0 14 9] jfe-T-; yy^^-r SSBCCcfcDf^HStifcW 
lii^r^t K 7 ^/7XlfetiCt >tl« 40 
$ft£ e CCT\ Mtfitt. 9 5nm(DiI«$ 

hCOmfeffimte. IllO^m, RaPHlOum, 

^1 8 0 0 /imr*5 5 0ffl©jBttSS^6«c4 o 2: 

fc. -fevififtJBflfrsWKH:, 7-feh>, -M^v. 

^V^a/V-^ffl^, iS7 7X7^3 0W, 0. 
2 4 m b a r T4#raR?J«-£ C <h*C ± 0 , SK^S^ 

[0150] h;Ux>5 0m 1 *CC3 -75 ^7*at> 
^^Jl/x F**^>^>5 0 u 1 ^An/cgitc, Sfcjf* 50 
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L $ % 6 0W30 ftWtiKffifT Z> o C CD 

[0151 rWBffcStifcWR* F**>ri5fc»Ofc 
F^^r^^BS^^^S^^tf b 

A D1 , = 514nm <3fcBfi 1 0mm) tCtaW 

[0152] ycK. *«4»«-Ci5fe»L/fc«, 
h;l/x>5m 1 <b^^nn^^>30 0 m 1 OS^Sffi 
CC0 2tCm-r7 s > F W (R = ^^^ h^S) 10m 
ff«:AtiT#6tifcy^> FSPStcBISnSo S»> 

coy*> F**«: i 5^rawsn/t^ h^x>rgfe 
&$n£ 0 ^i/T, 3s«*^^a^*«ty^>F«?R 

[0153] c ct, ^iwimcdp^ ffe*>*>, Sfi 
*^^^?g^<i:y^7>F^S<i:0C®-rS(C, SSiS* 
rX«*f£JS3t!\ Varian Cary 50 ^*ir>^MI6W-* 

ffli^tuv/v i sx^ F^*«seu saSK: 

v i sX"^ F;U£, 3*«HJBSCF1 4*«H««© 

JBO^X^&XRiR^ia (A = 550nm) S^tti 
h;l> (A = 5 1 4nm) <hJ±**LT. *#iB&U 
tl^ 0 C©3Sft», J^fyfcVossmeyer6CtJ:oTiI^ 
£ftfciI0"C&& (T.Vossmeyer, E.Delonno, 3. R. Heat 
h, Anqew. Chem. Int. Ed. Enql . 1997,36, 1080) „ C 



[0 15 4] L2pU Ell 0^6^5*5 CC, 3^H 

(M.D.Musick et al., Chem. Mater. 2000, 12 , 2859-2 
881) „ 

[0155] Jttc. IteSft^^^X-tVRJR ( A 
n a x = 5 5 0 nm) in>^^>Xt^£^cl:^c 
if^:*r 6^^:11 l(<c^T 0 mi 1 tern-? RiR 

Q^65. 7MQ^iBt©»ta©flBffl^6nfc. 
[0156] fe^T. amMcO-fe » hT yy^miK S.1 
(D&mtX 1 V»JS^<fcOBt©«T«S«Ftt*HSL/7fc 
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HP4 1 4 2 BV- V^^fii^6ifiS$n 

[0157] sarco i vaurctt, ± 3 k V c m" 1 

<DV j-frFid&muX. ±3 VO«BHrtt?*-A!RFe. 

juries© £ #<z># % asw^tt^ e>tor^ccjaiitt^ 
[oi5 8] g/c 3>y^*>x©jaatssi**, 2 

5 0 — 100 K<DSfi-C, 0. 5kVcm" 1 ©7^- 
^FrfflJEUte. l/T^ifflP*rS<J: 1 n ( 1/R) # 
iDfiW«:«d>UT*5 0, Chtt, acoexp (-Ea/ 
kT) (DS; (a«, zg^) &C<fc£TU-^X§3<DSl3 
SK^rStti— ScU*ri^4 C.A.Neuqebauer.M. 
B.Webb, J. Appl. Phys. 1962, 33; 74-82#B3 0 ) . 1 
/TKM-f & In (1/R) rittft 

*>. «To^[is]ai^^[20]ccgBttsnr^ste* 

[19] B.Abeles, P.Sheng, M.D.Coutts, Y.Arie, Adv. P 
hys. 1975, 24, 407-461 

[20] M.Brust, D.Bethell, D. 3 .Schiff tin, C.J.Keily, 
Adv. Mater. 1995, 7,795-797 

tf*-F<Dm&raiimfim (afm) £ffi/B-r& 0 hi 

2 (A) x>^!?^JSgB«:*$W4BI(DAFM>f^- 
HI 2 (B) tt. SSBMctofcSSiMK 

[0 1 5 9] 01 2 (B) *>e>»35p4J:5tc. KCDffS 
tt, fi6 0nmtftl Ctil-t 3. 9nmM2. 5 
n m©S©«fl:^ *E> ft 2>&Mffi]£<Vm&&'* v * > d/<D 
ig^cfc DfeftlOn m»». CCDlS*. #*«J]TOr£- 
R6»©ffi*tt#Jl*s*J«3 ft£<Dr«:ftl>C LififttP 

5. 5X10" 8 Q" 1 cm" 1 <tfto/c 0 
[0160] 112 (B) Kl^TKffi*** 

[0161] Ml 3 (A) JjiCDAFM^- 

^*SE«*"C7n"rfc<D-C*4. t£"C v II 3 (A) -C 
5 r > F y vit^ Stf^ <b - Xftfcgi^ftrtC ft 

*S**«r*®ttB»C*S. HI 3 (B) 

[0162] ±3iU/c^y ?;n^U>:r> FU V 



«fH2 00 3-l 39775 
30 

/&^^tt^fl|(D»^il3«{C. PAMAMf>F'Jv 
/^t^ST-IROTP I f=> F y^/A^-ztfifflR* 
f*[f5 a ill, ^'J^x^l/^f^Fy^Wj: 
<, ^^y-;l/5mltcPAMAM-G4 (»4t£ft) 
X«PPI-G3 <*3.1S«;) ^>FU^*1 Oni&fla 

[oi63] iter, f y vagRic*ft*h« 

io [0 1 6 4] h^x>-cft»U 

*^-Jl>Ttt»l/C*>6* ^> F y vjgfiKfcWT. ft 
te, fiffl IfcP AMAMf > F 'J vMP P I f > F 'J 

~* F&urttttws. 

[0165] aPSWttfBBflc*«: % 
*>ffiyR (A m « , =5 2 6-5 6 0 nm) 
£©<fc5fci#2.S^&IIIl 4tC^To HI 4*>6»*>4 

PAMAMf> F y v^fflT&Ji^i: 0 

4>^fico#^^5fi^*aT-5>o ens, &j&f&K.mm 

2n&PP If>Fyvg$0«tJl/?IK^,. PAMAM 

^> f y ^M<D^;wis<fc o fc^8 {§m\<>tc#>~c& 

Z> 0 L/fc^-Qt, PP I f r > F y vC'i, ^^ftriPStBi 
[0 1 6 6] *fc, SilMH*l!«K:«5eUten>^* 

30 >xcd^a^h 1 5 ^csto 3 mmmn&% smmmn 

[0167] 5*fg&ja*8%« PPIf>F y-7/ 

—^7, p AMAMf> f y sm^wmm 

■»flE*«:i«!BUri**. 1 4iS«H»a. PAMAM 
^VFyv/^ytSt-^JRcDffiiStt, 1. 5MQ*C* 

pp i 7^> py v/^-/fft-^Kt©fitfitt, 3. o 

"Tft^^, ^*fiMb«a^ft<, 
PP i f s > F'J.v (Mr= 1 68 7gmol" 1 ) cbhb 
RUtPAMAMf> Fy v (Mr = 1 4 2 1 5 gmo 

1- 1 ) (dim xmz2>&u:j\*\,>c t&mmv$>z> a 

[0 16 8] b)\sX-> : BM(tCmLtc£%<D±i£l,TctfV 
so ^x^U>t s > Fy^/^-ztt^Btiffl^^filSB© 



(17) 



31 



HttW«c5J£*H 1 Stem*?, cct\ 01 6*p, TfiJ 

CD$J9glS.«:*U ±fr#<D^EPte, ^m^MT^o^ 
A****. *fc. *»W. «ffi*H<-r5:&fil (3 Op 
pm^5000ppm) tiSLtefeOT*!] . &M 
?ftS*fi<"T4^I°J (3 5 0 0 p pm-3 Opp 

9*C«t}fl<fco 10 
[ 0 1 6 9 ] @ 1 6 (A) s (B) ASK, 

M^UCo 116 (A) icStJ:5^ 5ppmll 

[oi70] si6 (B) (c^*r<t5«:. Wais 

CCBlL/ci^©-fe>ifm^-^^^x.^ 0 CCD 
[0171]CCDC£*>6 % «Btffi©«»tt, ^^-T- 

k>, wsm<om>u. mtt&vm&K&wtt&mk? 30 

[0172] arte, 8t©iltttt, wtt^rai* 

[0 17 3] CCT\ »«^S:KDiitrCi*s-C#S 
^Wf> F y ~?<D 'J y F& AfiMtSfc J: o 
T^£ir> Fy v-o»£8P#«. 7Ki/^47il/ 40 

[0174] a^o^«4-fe>*yocK brans uwbk 

»«a*H l 7 ccs^r. ccr\ Hi7cc*ji^-c, 

m i£&*m< -t&JJft (30ppm-50 00 pp 

m) ~cmmistct><D-e$>*). Mm** «Ba*{6<-r** 

foj (3 5 0 0 p pm-3 Oppm) X~m&.Ltci><DX*$> 

[ 0 1 7 5 ] H 1 7 ICttcSt* 9 te, »7ktttft*"C*4 F 
to>tfh^^POx^U> (TCE) £K*hr£S 
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[0 176]**:, F;i/X>£TCE£teo(,vrlB»U 

if & C <b K ct •) «k #GLhr £ o 
[0 17 7] #'j7xr.L/>f> Ky^/^^tftT-BI 

lr>raiJSbWM*Jt«l/fciS*«:BI 1 8 C C 

[0 1 7 8 ] 01 8J&>&fl*£<fc5«:, {fc3^fi*fe* 

js-rsr^ Fy^©sa», ^ > * * - ivtiss^- 

[0179] ccr, ±Ml,tc#V ? ^^u>-r>F y 
[0 18 0] 019 (AK (B) , .(C) 

n# u >7 r > f y -/tt-r-K^ss. p 

AMAMf > F y^/^^^S^MffitnS, PP I r> 

py ^/&j-sm*mm$i&icttux. soooppm 

[0 1 8 1 ] 01 9 (A) *>6#*P4<fc5lC, ^'J7i 
x U F y v/^^ y tt-TBtffiKStt, F 

JtiE^i: 9 Cc, 3i<y7x^.u>'7 r >Kyv3&sia7ktt4^ 

[0 18 2] cni^lWK, 01 9 .(B) CCSk-TJ: 
5&c, PAMAMf > F 'J-7/^tyfi?BJ6tn:§tt, 

^S^DfiZtfi^K CtliCO^rfc. PAMAM 

F y V3WR7jctt«rWr *fc«>^*5. 
[0183] 019 (C) ccs^-rj:5«:, PP I 
r> F y ^/A^^tt^WKtaW*- PAMAMf> F 

- d ^n* y - ;i/ i oc>^ u r (S SJ£4^ ^ , 7K0c*t u 
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[0 1 84] JJLbD<fc5fc, Cft6 3o<DRtt5-te>1f 
> F >J ^J*^{bMWOt fc<fc 0 (W»T4 c £ 
[0185] JWT, il^^Cffll^tSftCO 

[0186] ccDH»«trtt, *«Ra*{t*-fe 

[0 18 7] KC»»fltC-b>-!>-*»ffS**i, 

[0 18 8] 3 <t#-fe>1f-«B3&>6»«aW*» 
»8mbar) «tJf L</c 0 

[0189] 3K* % KeithleyV-X»J5ES»2 3 6^ffl 
©Dfi3jfe*ifeU Keithley2 0 0 27Jl/fy-^f 

[0 19 0] #Mt$£$US* TlTSg(D^«iiE^f* 

A (Kalibriersystem Ma5/M<5X^MK15-DDS-RL/r4C5 , U 
nwel ttechni k MCZ GmbH, Ober-Morlen, Germany) Klcfc 
D«afe8*fc. Ztih<DUX^M*s 15-5 0'C©ia 

[0 19 1] It ^o^C0-7X^P-n> 
Sfflltv. fiS«Wl*^n*f^^ 1 - 5 0 0 0 p p m<D 

^il^/tTiiM^OHfP^X^^S (Nullqasanlqe MD2000- 
25, Urwel ttechni k MCZ) fc<fc0»&ft5, tS^Rt>1£ 
*»*?To/cffiSl (»*-7 0T0 C(D777 

m^xi^ 0 

[0192] ttftnm^ bttt, b;i^>, X h 
7^nnxf i/> (TCE) , 1 -t/n-rc-/— ;k 

[0193] *fc, ^T<DI*li^co^T, fX^t> 
A*rt(07X7n-^4 0 Om 1 /m i nKlllSBSU — S 
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[0194] eujfWbWb*-fe>*». «jffii$tt<Dse 
[oi95] «it«{t*-b>-9-tt, m&mt*m$e&x 

10 [0196] ft#y«f*-F*. ft^h^ 

>yx* ft^FET) ^CD^ST-^gcDtflS 

[0 197]mil 5Py^^*>tcJ:S^»att* 

BftCKiiBSflfc ( B. Crone, A.Dodabalapur, A. Gel peri 
n, L.Torsi, H.E.Katz, A. J .Lovi nqer, Z.Bao, Appl ; P 
hys. Lett. 2001, 78, 2229-2231) „ 
[0 19 8] *fc, ZCDit^yVZmtW-tlsVtL 

20 ttoaffiwt^ (saw) «BXJ**aea«SR«^ff 

(QCM) *«fiWiff«ttttfi±©««i ITffllri 6 
[0 19 9] {t#M*>im> f?fe>fiLt« 

*wtt (uv/v i sau/XttiR) oswbwftc 

[020 0] tmfcWftt OTtt. 09*.tf> xu^ h n 
[0 20 1 ] C©J:9fcft¥^>tm*, VliW&ifi? 

>Fy^/^^tt-r-twtc««-rsi. jus*-fe>x» 

WSXtttfef* & ft^iWlOti fc<£ J: 5 4> or 
[020 2] St i>tl*77^^*?, mil 

ctb*]mx$>z> 0 

40 [ o 2 o 3 ] {b*-fe>iftt«IXisafl3Eib*fflc^ 

[0204] *jfc, H2>1fR«, pa«yv^7>fS 
Wtic <t 0 ^flHt»EK:3BSE S hfcffl*. « A u * 6 ft S « 

[0205] s/t, ±asute^?gi4»«tt. <h^-fe>* 
so ifii cmmt^zftx^hm^, m*-\*s i/sio 
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C0 20 6] sfc. ^>vmcmte&Mj$$ii^-tz>%L 

[0 207] Ib^Mr^tt. ZOfflf>FU7# 

u tern— <Di- y&^K. d; d m j&z nt <t (,=>„ 

£©?*> F'Jv5H4^ J3lJ©y hfCiDv 
m l> T t, > T 4> J: l > . 

[0 208] $ fc. {b^-fe >t7li, 2 o©^- ^s&^cIS 10 
t=f t; Tcli-©-^ > F 'J -vfrT-K. <fc 0 «RS 3 iit J: 

[0 2 0 9] Sfc, 'J^-^i-h^tM^M 

>; -7 4 t j ti-? £ * *=> ss^i^SfiaffiKflF 

-5.. 

[0210] ts^z^mfz-t^-y-mte, 

LfcLelbowitz6©#ft«:S£T»-t\ — fiKffiKc «fc D 

£>J:t^ (F.L.Leibavitz, W.Zheng, M.M.Maye, C.3. 20 
Zhonq, Anal. Chan. 1399, 71, 5076-5083) „ 
[0 2 1 1 ] ffcfefc. SKWffiEi-SttlB-CtSfflCCt 

Ufc^T. %MK.W&.ts:V^*}-3~~y F£W 

[0212] c©J: ^WttJ^UfcSSflWW&JB 
©»{c|^3ft£&©r«:&< . *^«©Sb*M</ 
& Office fee » -OS* ©^JS^WSB-c*?. c £ »£5f&-c 

30 

[0213] 

•7 - ^ * m l . ±ia <; > * - a - ? f • jbi as&^si 
i*«i#ai-r4*>©r*s. 40 

[02 14] c©,£ 5 ftfb^-te &#<DM 

©fb^-fe>-9-*{t^ffitaS. {b3*:3>7 s >-9\ ®^S-fe 
[0215] ifc. #|Mllfc«£ft^-te>1f ©Kifcfrffi 
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v©« £ *±KS«LBc SSK J&fiS'*- 2> t £&t , - 

[02 16] c©«fc5tt{b**>if©»e*ffi«:J:ia- 
*{fc^:-fe->1f?:Ujt-rSC£3&5-C*€). C©E§t C©^ 

sVL+omtttmjw y -?<om t *sstc«»*te»fiR 

-T-SC £&£<£: 9. £SUfc^>1f]g£3ffiS>-Offl St 4 
£*s-et-&„ 

[0217] *fc. #f6E{Cfc4*l^fe>lJ-©t!i£frffi 

£*#m£^-5.fe©-Cfe^„ . 
[0 2 18] C©J:5£*fc^-fe>-if©g®:£&fca:ft 
tf . «Mt©35BR**flSfi-Ci»R W Kttfflr * C 4 ©r * 

^{b^-fe>ir?:i?^-rsc£355-c^. v«wb 

[0 2 19] *|6W«:fliSi*fl*a*ffitiv #is 
B^iC^-S-fb^-fe^^^KlBlL. ■feV9'«flKD«ffll«F 
tt©SE<fc*ttffl*a{cJ: 0 SdS-f £C iSMitS & 

©-c^^o cc-c. ±ia^a#tt©^{b«. ^n^, m 
[0220] c©«t , 5^^m^«:«fcnif. fb^-fe 

>f-©«^ ©^S^ttcS'fb^S'JS-r s C 4 K J; o-c. 

^•SC43&J-C#-S„ 
[0®©tSf*)5:|ftHj] 

[0 1 ] %^m(DBM.K.tet<? zit^-tyy-icm^ttz 

T^Y-V^K^xmWT&^-G&Q. \slM (A) tt. 
— «Wa«WS«JS*5%l/. EIH (B) B. ^--f F©E 

[E2] isj-fb^-fe^-y-tc^i^n?)^'^ ^-u>t ; > 
F u v©^iSR^fiS^«rift^-r-sm-e*€>. 
[S3 ] mt^-iz^v-izm^hnhfyv v^<o^r<o 

• [04 ] |§Hb^-fe>tfKm>6nST-A#2#"C<fcS 
[0 5] iftf-fey^Kffll^n^P AMAMf> K V 
[0 6] lal-fb^-te^-y-Kfflt^nSPP I f>K'j7© 



(20) 
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[17] a*Ar6nfc{t*tt^*«w«Ks%-rH'c 

MlB»iPIX*5W- H T * £ o 
[0 9] ^^ffi-^CDIf-fX^^T^fe^o 
[HI 0] tt4SWUV/v i 3 

ROM 4WM©^ U>^> F 'J 

[011] ^y7x-u>f> FUv/^yfi-T-IK© 10 
[HI 2].#y:7*-U>f s > FU^/^^tt-^Bt© 

iw*«wr*iat?*o, ihj0 (a) x 

gSCC*5WSAFM-f PIH (B) tt, )gCD 

[013] ^U^^^UVt^V FU^/^^tfitf-JR© 
W>**WT4Hr*0, P0 (A) tt % 012 (A) 

0 (B) it s 012 (B) fc^TKffi***>*iai<&* 20 

[0 14] PP If>F'JVit^IiPAMA 

[0 15] PP If>F'JVit^IiPAMA* 
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[016] h;l>x>^CC@L/ci*<Dil<y 
r : > F y v/^^-ytt^^Bl«a»DSJC*IB?B'r 
SH"C*0, HIS (A) tt, ffi?gfi<Dh;Ux>^fi<D*i 

mm (b) is«a(Dh;i/x>^©j8^ 
[017] a^<otfttt«»«c«oyti*©#y7 

[018] ^y^^^u>f r >Fyv/^yffi-^isj6 
[0 19 ]i^(Df> Fy^/A^ttT-KfflKS©* 

K*j*R-rsigr*o, raa (a) #y7*r.u> 
f s > Fy^/^^ti^iiaass<DRjiBift»*SKb. p 
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